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S YNTHI ETI C3£SU^EMy^tQN-ANB^5ALEa^MPOS ITI ON 
~— — „ ""CONTAI NjNG^TH E SAME FOR RECOATINg"^ -- ^ 

[BACKGROUND OF THE INVENTION] 

5 

Field of the Invention 

The present invention relates to a synthetic resin emulsion for use as 
a main component of an aqueous sealer composition (a primer composition) 
for recoating of a coating, particularly a resin-type old coating. 

10 

Background Art 

Inorganic materials, such as slate and calcium silicate, are generally 
used as exterior materials for buildings. Further, various topcoating materials 
are usually coated on the surface of these exterior materials to form a 

15 coating from the viewpoints of appearance or protection, and acrylic resin 
coating materials are in many cases used as the topcoating material. The 
coatings are deteriorated with the elapse of time, for example, due to the 
deposition of soils or stains or due to exposure to ultraviolet light and rain. 
Therefore, the coatings, which have been deteriorated due to the deposition 

20 of stains or soils, that is, the old coatings, should be repaired. 

Methods for repairing the old coating include one wherein the old 
coating is removed before recoating is carried out and one wherein a new 
coating material is coated on the old coating. In the case of the latter, in 
many cases, after a sealer is coated on the old coating, an elastic coating 

2 5 material, such as an aqueous single-layer elastic coating material, is coated 

for finishing. 

Sealers using an organic solvent has hitherto been mainly used for 
recoating. So far as the present inventors know, however, conventional 
aqueous sealers suffer from a problem of the adhesion to an aqueous single- 

3 0 layer elastic coating material and thus have hardly been used. Although 

sealers using an organic solvent have excellent adhesion, the amount of the 
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organic solvent used is so large that there is a 
tendency toward the restriction of the use of the 
sealers using an organic solvent. 

For this reason, sealers for recoating are 
5 preferably aqueous sealers free from any organic solvent. 
In many cases, post -emulsif ication products of 
chlorinated polyolefins are used as aqueous sealers for 
recoating . 

In the case of the sealers produced by the post- 
10 emulsif ication of chlorinated polyolefins, in the post- 
emulsif ication, however, the chlorinated polyolefins 
should be dissolved in a large amount of an organic 
solvent. Therefore, the necessity of using the organic 
solvent cannot be completely eliminated. Further, these 
15 sealers are likely to cause precipitation due to high 
specific gravity of the chlorinated polyolefin. This 
often poses a problem of storage stability. Furthermore, 
in the production of these sealers, since the 
chlorinated polyolefin resin and a large amount of an 
20 emulsifier are necessary, the material cost is likely to 
be higher than that of conventional aqueous acrylic 
emulsions or aqueous styrene/acrylic emulsions. 
Furthermore, in recent years, a growing interest in 
environmental problems has lead to a strong demand for 
2 5 dechlorination, and, in the sealers, reducing the amount 
of the chlorinated polyolefins containing chlorine used 
or eliminating the necessity of using the chlorinated 
polyolefins has been desired. 

30 [SUMMARY OF THE INVENTION] 

The present inventors have now found that, despite 
the fact that any low-boiling organic solvent, such as 
xylene or toluene, is not contained, aqueous sealers, 
which have been prepared using an emulsion, satisfying 

35 specific requirements, prepared by copolymerization of 
monomers in a specific mixing ratio in the presence of a 
specific emulsifier have excellent properties on the 
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3 

same level as solvent- type sealers, for example, have 
the same adhesion to the old coating face as solvent- 
type sealers. The present invention has been made based 
on such finding. 
5 Accordingly, it is an object of the present 

invention to provide a synthetic resin emulsion for use 
in an aqueous sealer composition having excellent 
adhesion to an old coating and a topcoating. 

According to one aspect of the present invention, 

10 there is provided a synthetic resin emulsion for use as 
a main component of a sealer composition for recoating a 
coating and comprising synthetic resin particles 
dispersed in water, said synthetic resin emulsion which 
is produced by copolymerizing 

15 (a) 20 to 99.5% by weight of an alkyl 

(meth) acrylate wherein the content of an alkyl 
(meth)acrylate , in which the alkyl group has 4 or less 
carbon atoms, is not less than 50% by weight based on 
the whole alkyl (meth) acrylate; 

20 (b) 0.5 to 10% by weight of an ethylenically 

unsaturated carboxylic acid; and 

(c) 0 to 79.5% by weight of a monomer 
copolymerizable with said monomers (a) and (b), 
in the presence of an alkyldiphenyl ether disulfonate as 

25 an emulsifier, 

said synthetic resin emulsion having a glass 
transition temperature (Tg) of 15 to 50°C. the average 
particle diameter of the synthetic resin particles 
dispersed in water being 0.01 to 0.2 \aa. 

30 According to another aspect of the present 

invention, there is provided a sealer composition for 
recoating of a coating, comprising the above synthetic 
resin emulsion. 

35 [DETAILED DESCRIPTION OF THE INVENTION] 

Synthetic resin emulsion 

The synthetic resin emulsion according to the 
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present invention is used as a main component of a 
sealer composition for recoating of an old coating. Here 
the old coating refers to a coating which has been 
formed by coating various resin-type coating materials 
5 onto the surface of exterior materials in buildings and 
has been deteriorated due to the deposition of soils or 
stains with the elapse of time or due to the influence 
of ultraviolet light, rain or the like. In this case, 
the various resin-type coating materials may be any 

10 resin-type coating material independently of whether the 
coating material is of solvent type or aqueous. Specific 
examples of resin- type coating materials include acrylic 
resin coating materials, acryl/vinyl acetate resin 
coating materials, acryl/styrene resin coating materials, 

15 vinyl chloride resin coating materials, alkyd resin 
coating materials, and urethane resin coating materials. 
In the present invention, among these resin- type coating 
materials, acrylic resin coating materials or 
acryl/vinyl acetate resin coating materials are 

20 preferred. 

Further, the sealer composition for recoating of an 
old coating refers to a composition which is coated onto 
an old coating, for example. from the viewpoint of 
improving the adhesion between a topcoating (or an 

25 exterior coating) , provided for ornamentation or 
protection of an exterior material in a building, and 
the old coating on the surface of the exterior material, 
and improving the appearance of the topcoating. 

The topcoating material may be either aqueous or of 

30 solvent type, and specific examples thereof include 
elastic coating materials, such as single-layer elastic 
coating materials and multi-layer elastic coating 
materials, acrylic resin coating materials, 

acryl/styrene resin coating materials, acryl/silicone 

35 resin coating materials, silicone resin coating 
materials, acryl/urethane resin coating materials, and 
urethane resin coating materials. Among them, single- 
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5 

layer elastic coating materials commonly used for 
recoating are preferred. 

As described above, the synthetic resin emulsion 
according to the present invention comprises synthetic 
5 resin particles dispersed in water, the synthetic resin 
emulsion having been produced by copolymer izing 

(a) 20 to 99.5% by weight of an alkyl 
(meth)acrylate wherein the content of an alkyl 
(meth)acrylate, in which the alkyl group has 4 or less 

10 carbon atoms, is not less than 50% by weight based on 
the whole alkyl (meth) aery late; 

(b) 0.5 to 10% by weight of an ethylenically 
unsaturated carboxylic acid; and 

(c) 0 to 79.5% by weight of a monomer 
15 copolymerizable with said monomers (a) and (b) 

in the presence of an alkyldiphenyl ether disulfonate as 
an emulsifier. The synthetic resin emulsion has a glass 
transition temperature (Tg) of 15 to 50°C, and the 
average particle diameter of the synthetic resin 

20 particles dispersed in water is 0.01 to 0.2 [xm. 

The synthetic resin emulsion according to the 
present invention is highly penetrable into deteriorated 
old coatings of various resins, and has excellent 
adhesion, particularly water resisting adhesion, to 

25 coating materials used as topcoating materials for 
recoating, such as single-layer elastic coating 
materials or multi-layer elastic coating materials. 
Therefore, neither the so-called "blistering" in the 
interface of the topcoating material and the sealer and 

30 in the interface of the sealer and the old coating nor 
separation of the topcoating occurs. Further, according 
to the synthetic resin emulsion of the present invention, 
an aqueous sealer composition having adhesion, to the 
old coating, comparable to the solvent-type material can 

35 be prepared without the use of any organic solvent, such 
as low-boiling solvents, and, thus, the occurrence of 
air pollution or an offensive odor, which is a problem 
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involved in coating in site, can be prevented- In 
addition, the synthetic resin emulsion of the present 
invention can avoid the use of the chlorinated 
polyolefin or can reduce the amount of the chlorinated 
5 polyolefin used. Therefore, the occurrence of the 
offensive smell involved in conventional aqueous sealers 
can be reduced, and, in addition, the content of 
chlorine in the sealer composition can be reduced. 
Alkyldiphenyl ether disulfonate 

10 In the present invention, an alkyldiphenyl ether 

disulfonate is incorporated into the synthetic resin 
emulsion according to the present invention by adding 
the alkyldiphenyl ether disulfonate as an emulsifier at 
the time of copolymerization , or by adding the 

15 alkyldiphenyl ether disulfonate after the 

copolymerization. In the present invention, preferably, 
the alkyldiphenyl ether disulfonate is incorporated into 
the synthetic resin emulsion by using it as the 
emulsifier at the time of copolymerization. 

20 In the present invention, the alkyldiphenyl ether 

disulfonate is a compound represented by formula (I): 




In the above formula, R represents an alkyl group; 
and X and Y, which may be the same or different, 

25 represent a monovalent cation such as sodium, potassium, 
or NH 3 . Among them, sodium (Na) is preferred because 
sodium is easily available. Therefore, the alkyldiphenyl 
ether disulfonate used as the emulsifier in the present 
invention is preferably sodium alkyldiphneyl ether 

30 disulfonate. 

Further, the alkyldiphenyl ether disulfonate used 
in the present invention has the effect of imparting 
alkali resistance to the synthetic resin emulsion, and. 
thus, the use of the alkyldiphenyl ether disulfonate is 



also advantageous in that the sealer and the topcoating 
material can be protected against an alkali derived from 
inorganic substrates. 

In the present invention, sodium alkyldiphenyl 
5 ether disulfonate is available, for example, from Kao 
Corp. under the trade designation Pelex SSL or Pelex SSH 
and from Nippon Nyukazai K.K. under the trade 
designation Dowfax 2 A 1, Newcol 271 A, or Newcol 271 S. 
Likewise, ammonium alkyldiphenyl ether disulfonate is 
10 available, for example, from Nippon Nyukazai K.K. under 
the trade designation Newcol 2 71 NH. 

The amount of the alkyldiphenyl ether disulfonate 
used is preferably 0.1 to 20% by weight, more preferably 
0.3 to 10% by weight, based on the total amount of the 
15 monomers. The use of the alkyldiphenyl ether disulfonate 
in an amount falling within the above-defined range is 
preferred because the resultant sealer has better 
adhesion and water resistance. 

Further, according to the present invention, other 
20 surfactant can be used as the emulsifier in combination 
with the alkyldiphenyl ether disulfonate. 

Other surfactants usable herein include surfactants 
used in conventional emulsion polymerization, for 
example, anionic surfactants, nonionic surfactants, 
25 cationic surfactants, and radically polymerizable 
surfactants having a radically polymerizable unsaturated 
bond in the structure thereof. They may be used solely 
or in a combination of two or more. 

Anionic surfactants include, for example, sodium 
30 alkylbenzenesulf onate , sodium alkylsulf onates , and 
sodium polyoxyethylene alkyl ether sulfonate. 

Likewise, nonionic surfactants include, for example, 
polyoxyethylene alkyl ether, polyoxyethylene alkyl ether, 
polyoxyethylene glycol, and polyoxypropylene glycol 
35 surfactants. 

The radically polymerizable surfactant may be 
properly selected from conventional radically 
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polymerizable surfactants, for example, anionic 
surfactants and nonionic reactive surfactants. Specific 
examples of radically polymerizable surfactants include 
the following compounds 1) to 15): 



1) 



= CCOOCH 2 CCH 2 S0 3 M 

I 3 

OOCR 3 



wherein 

R 1 and R 2 : H or CH 3 ; 

R 3 : C 7 _ 21 alkyl or 
alkenyl group; and 

M: alkali metal or 
ammonium group 
(see Japanese Patent 
Laid-Open No. 
144317/1979) 



2) 



R 

I 

COOCH 2 CH 2 OOCC=CH 2 
COOCH 2 CH 2 S0 3 M 



wherein 

R: H or CH 3 ; and 

M: alkali metal, 
ammonium group , or amine 
(see Japanese Patent 
Laid-Open No. 
115419/1980) 



R wherein 
3) R: H or CH 3 ; 

CH 2 = CCOO(AO) n S0 3 M A: alkylene group; 

2 n: integer of 2 or 

more; and 

M: monovalent or 
divalent cation 
(see Japanese Patent 
Laid-Open No. 34947/1987) 



R 1 

I 

CH 2 = CCH 2 (AO) n OOCCHS0 3 M 
R 2 OOCCH 2 



wherein 

R 1 : H or CH 3 ; 

R 2 : unsubstituted or 
substituted hydrocarbon 
group or the like; 

A: C 2 . 4 alkylene group 
or substituted alkylene 
group; and 

n: 0 or positive number 
(see Japanese Patent 
Publication No. 
46291/1974) 
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FV OH 

5) | | 

CH 2 = CCH 2 OCH 2 CHCH 2 OOCCHS0 3 M 
R 2 (AO) n OOCCH 2 



wherein 

R 1 : H or CH 3 ; 

R 2 : unsubstituted 
or substituted 
hydrocarbon group, 
amino group or the 
like; 

A: C 2 . 4 alkylene 
group ; 

n: 0 to 100; and 

M: monovalent or 
divalent cation 
(see Japanese Patent 
Laid-Open No. 
203960/1983) 



6) 




wherein 

r1 : C 6-ia alkyl group or the 
like; 

R 2 : H, C 6 . 18 alkyl group or 
the like; 

R 3 : H or propenyl group; 

A: C 2 . 4 alkylene group or 
substituted alkylene group;. 

M: alkali metal or the 
like ; and 

n: 1 to 200 
(see Japanese Patent Laid- 
Open No. 53802/1992) 



7) CH 2 = CCH 2 OCH 2 

CHO{AO) L S0 3 M 
CH 2 0(AO) m R 2 



wherein 

R 1 : H or CH 3 ; 

r2; c a-24 hydrocarbon group 
or the like; 

A: C 2 _„ alkylene group; 

M: H, alkali metal, 
alkaline earth metal, 
ammonium group or the like ; 

L: 0 to 20; and 

m: 0 to 50 
(see Japanese Patent Laid- 
Open No. 104802/1987) 
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») I 

CHCOOCH 2 CHCH 2 S0 3 M 



wherein 

R: C 8 . 22 hydrocarbon group; 
and 

M: alkali metal or ammonium 
group 

(see Japanese Patent Laid- 
Open No. 40388/1974) 



9) 



OH 

I 

= CCOOCH 2 CHCH 2 S0 3 M 
CH 2 COOR 



wherein 

R: C 8 _ 22 hydrocarbon group; 
and 

M: alkali metal or ammonium 
group 

(see Japanese Patent Laid- 
Open No. 40388/1974) 



10) CHCOO(AO) m R wherein 

|| R: alkyl or alkylphenyl ; 

CHCOOM A: ethylene; 

M: ammonium, amine, or 
alkali metal; and 

m: 9, 12, 14, or 28 
(working example) 
(see Japanese Patent Laid- 
Open No. 134658/1977) 



r 1 wherein 
11) I R 1 : H or CH 



= CCOfOCHsCH^nOR' 2 



R 2 : H, CH 3 , or -C 6 H 4 - (CH 2 ) m - 
H ; and 

n: 4 to 30 
(see Japanese Patent Laid- 
Open No. 126093/1978) 



12) 



wherein 

R 1 and R 2 : H or CH 3 ; 
x: 0 to 100; 
y: 0 to 100; 
R 1 CH 3 z: 0 to 100; and 

I I l^x+y+Z£ 100 

ch 2 = ccoo(C 2 H 4 o) x (CHCH 2 o) y (C 2 H 4 0) z R 2 (see Japanese Patent 

Laid-Open No. 28208/ 
1981) 
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13) CH=CHCH 3 wherein 

R 1 I R 1 : C 6 . 18 alkyl group or the 

(fj)—0~~ (AO) n H lik © ; 

R 2/^7 R : H, C 6 . 18 alkyl group or 

I 3 the like; 

R R 3 : H or propenyl group; 

A: C 2 _ 4 alkylene group or 
substituted alkylene group; 
and 

n: 1 to 200 
(see Japanese Patent Laid- 
Open No. 50204/1992) 



R 1 

CHO(AO) L H 
CH 2 0(AO) m R 2 



wherein 

R 1 : H or CH 3 ; 

R 2 : C B _ 24 hydrocarbon group 
or acyl group; 

A: C 2 _ 4 alkylene group; 

L: 0 to 100; and 

m: 0 to 50 
(see Japanese Patent Laid- 
Open No. 104802/1987) 



15) CH 2 = CCOO(A 1 0) m R 1 

(CH 2 ) L COO(A 2 0) n R 2 



wherein 

R 1 and R 2 : H, C^^ 
hydrocarbon group, or acyl 
group ; 

A 1 and A 2 : C 2 _ 4 alkylene 
group or substituted 
alkylene group; 

L: 1 or 2; 

m and n: 0 or integer with 
the proviso that m + n a 3; 
and 

when both R 1 and R 2 are H, 
m and n s 1 

(see Japanese Patent Laid- 
Open No. 98484/1975) 



The amount of these other surfactants used is 
preferably 0 to 15% by weight, more preferably 0.1 to 
10% by weight, based on the total amount of the monomers. 
When the amount of these other surfactants used falls 
within the above-defined range, the occurrence of 
coagulates at the time of polymerization can be 
suppressed and, at the same time, a significant lowering 
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in water resistance of the emulsion can be suppressed. 
(a) Alkyl (meth)acrvlate 

The synthetic resin emulsion according to the 
present invention can be prepared by providing, as 
5 monomers, at least an alkyl (meth ) acrylate , an 
ethylenically unsaturated carboxylic acid, and a monomer 
copolymerizable with these monomers and polymerizing the 
monomers . 

In the present invention, the alkyl (meth) acrylate 

10 usable as the monomer for polymerization may be properly 
selected according to applications without particular 
limitation. Alkyl acrylates or alkyl methacrylates , in 
which the alkyl group has 1 to 12 carbon atoms, are 
preferred as the alkyl (meth) acrylate . Specific examples 

15 of suitable alkyl (meth ) acrylates include methyl 
acrylate, ethyl acrylate. propyl acrylate, butyl 
acrylate, 2-ethylhexyl acrylate, hydroxyethyl acrylate, 
hydroxypropyl acrylate, hydroxybutyl acrylate, methyl 
methacrylate, ethyl methacrylate , propyl methacrylate , 

20 n- , t-, or iso-butyl methacrylate, 2-ethylhexyl 
methacrylate, hydroxyethyl methacrylate, hydroxypropyl 
methacrylate, hydroxybutyl methacrylate, cyclohexyl 
methacrylate, and cyclohexyl acrylate. They may be used 
solely or in a combination of two or more. 

25 In the present invention, not less than 50% by 

weight of the total amount of the alkyl (meth ) acrylate 
used should be accounted for by an alkyl (meth) acrylate 
in which the alkyl group has 4 or less carbon atoms. 
According to a preferred embodiment of the present 

30 invention, the content of the alkyl (meth) acrylate , in 
which the alkyl group has 4 or less carbon atoms, is 
preferably not less than 50% by weight, more preferably 
not less than 70% by weight, based on the total amount 
of the alkyl (meth) acrylate used. 

35 When not less than 50% by weight of the total 

amount of the alkyl (meth ) acrylate used should be 
accounted for by an alkyl (meth) acrylate in which the 



alkyl group has 4 or less carbon atoms, the composition 
of the resultant resin is similar to the composition of 
the resin in the elastic coating material as the 
topcoating material. Therefore, in this case, the sealer 
5 using the synthetic resin emulsion according to the 
present invention advantageously has good adhesion to 
the topcoating material. In this case, advantageously, 
the water resisting adhesion is also excellent. 

Alkyl groups having 4 or less carbon atoms include, 

10 for example, methyl, ethyl, n-butyl, and t-butyl groups. 
Therefore, preferred alkyl (raeth ) acrylates , in which the 
alkyl group has 4 or less carbon atoms, include methyl 
methacrylate, butyl acrylate, butyl methacrylate , ethyl 
acrylate, and ethyl methacrylate. They may be used 

15 solely or in a combination of two or more. 

In the present invention, methyl methacrylate and 
butyl acrylate are more preferred from the viewpoints of 
weathering resistance, transparency of the formed film, 
water resistance, and toughness of the formed film. 

20 The amount of the alkyl (meth ) acrylate used is 

generally 20 to 99.5% by weight based on the total 
amount of the monomers . When the amount of the alkyl 
(meth) acrylate used falls within the above-defined range, 
interlaminar peeling from the topcoating and various 

2 5 adhesion failures can be advantageously prevented. 

fhl Ethylenically un saturated carboxvlic acid 
The ethylenically unsaturated carboxylic acid used 
as the monomer for the formation of the emulsion in the 
present invention may be properly selected according to 

30 applications without particular limitation. The use of 
the ethylenically unsaturated carboxylic acid can 
further stabilize the resultant synthetic resin emulsion. 

Ethylenically unsaturated carboxylic acids usable 
in the present invention include, for example, 

35 monocarboxylic acids and dicarboxylic acids, such as 
acrylic acid, methacrylic acid, crotonic acid, maleic 
acid, fumaric acid, itaconic acid, citraconic acid, and 
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cinnamic acid. They may be used solely or in a 
combination of two or more. 

Among them, acrylic acid and methacrylic acid are 
preferred, for example, from the viewpoints of high 
5 availability, copolymerizability , storage stability of 
the resultant emulsion, and good adhesion of the sealer 
to topcoating. 

The amount of the ethylenically unsaturated 
carboxylic acid used is preferably 0.5 to 10.0% by 
10 weight, more preferably 1.0 to 6.0% by weight, based on 
the total amount of the monomers . The use of the 
ethylenically unsaturated carboxylic acid in an amount 
falling within the above-defined range is advantageous 
from the viewpoint of the stability of the emulsion and. 
15 in addition, is preferred from the viewpoint of better 
water resistance of the coating of the sealer. 

(c) Monomer copolymerizable wit h a lkyl 

(meth)acrylate and ethylen ic a l ly un s at u rated carb oxylic 

acid 

20 The monomer copolymerizable with alkyl 

(meth)acrylate and ethylenically unsaturated carboxylic 
acid used in the present invention may be properly 
selected according to applications without particular 
limitation. Preferably, however, the copolymerizable 

25 monomer has a radically polymerizable unsaturated bond. 

Functional group-containing monomers, crosslinkable 
monomers and the like may also be used as the 
copolymerizable mononer . 

The functional group-containing monomer may be 

30 selected, for example, from glycidyl , ureido , 
acetoacetoxy , acetoacetyl, amide, allyl, silyl, nitrile, 
and hydroxyl groups. The use of this monomer permits the 
functional group in the emulsion to chemically act on 
the old coating and the topcoating material and thus can 

35 improve the adhesion of the old coating and the 
topcoating material to the sealer and, in addition, 
water resisting adhesion. 



Specific examples of monomers copolymerizable with 
the alkyl (meth)acrylate and the ethylenically 
unsaturated carboxylic acid used in the present 
invention include: aromatic vinyl compounds, such as 
5 ethylene, vinyl chloride, vinylidene chloride, styrene, 
and methylstyrene; vinyl esters, such as vinyl acetate, 
vinyl propionate, vinyl laurate, and Veova (vinyl 
versatate); vinyl phosphate; acrylonitrile ; acrylamide; 
methacrylamide ; N-methylolacrylamide ; glycidyl acrylate; 

10 glycidyl methacrylate ; allyl glycidyl ether; 

acetoacetoxyalkyl (meth ) acrylate ; allyl acetoacetate ; 2- 
hydroxyalkyl acrylate; alkoxyethyl acrylate; and 
methacrylamide ethyl ethylene urea. 

Further examples thereof include: 

15 vinylalkoxysilanes . such as vinyltrimethoxysilane , 
vinylmethyldimethoxysilane , vinyldimethylmethoxysilane , 
vinyltriethoxysilane , vinyl ( 2-methoxyethoxy ) silane , and 
vinyltriacetoxysilane; epoxyalkoxysilanes , such as y- 
glycidoxypropyltrimethoxysilane, Y"9 1 y cidox YP r °PY lmetn y 1 ~ 

20 dimethoxysilane , epoxyalkoxysilane , 3,4- 

epoxycyclohexylethyltrimethoxysilane , and 3,4- 

epoxycyclohexylethyldimethoxysilane ; mercaptoalkoxy- 
silanes, such as mercaptoalkoxysilane and y- 
mercaptopropyltrimethoxysilane ; Y~ metnacr y lox yP ro Py 1 " tr:i - ~ 

2 5 methoxysilane ; and y-methacryloxypropyltriethoxysilane . 

They may be used solely or in a combination of two 
or more. 

In the present invention, styrene is preferably 
used as the copolymerizable monomer. The use of styrene 

30 is advantageous in that the water resistance and the 
alkali resistance of the resultant sealer can be 
improved and, in addition, the glass transition 
temperature of the synthetic resin emulsion can be 
regulated. The use of styrene is also preferred from the 

35 viewpoint of a reduction in cost. 

Further, in the present invention, when the 
copolymerizable monomer is a functional group-containing 



monomer, the use of an acetoacetoxyalkyl (meth)acrylate 
is preferred. The acetoacetoxyalkyl (meth)acrylate 

refers to an acetoacetoxy-containing alkyl acrylate or 
alkyl methacrylate . Further, the acetoacetoxyalkyl 

5 (meth) acrylate may be used, as the copolymerizable 
monomer, in combination with styrene. In the present 
invention, acetoacetoxyethyl methacrylate is more 
preferred as the acetoacetoxyalkyl ( meth ) acrylate . 

Suitable crosslinkable monomers include, for 

10 example, monomers having two or more polymerizable 
unsaturated groups. Monomers having two or more 

polymerizable unsaturated groups include, for example, 
divinyl compounds, di (meth ) acrylate compounds, 

tri( meth) acrylate compounds, tetra ( meth ) acrylate 

15 compounds, diallyl compounds, triallyl compounds, and 
tetraallyl compounds. More specific examples of 

crosslinkable monomers include divinylbenzene , divinyl 
adipate, ethylene glycol di (meth) acrylate , diethylene 
glycol di( meth) acrylate, triethylene glycol 

20 di (meth) acrylate , polyethylene glycol di (meth) acrylate , 
polypropylene glycol di( meth) acrylate, neopentyl glycol 
di (meth) acrylate , 1,3-butylene glycol di (meth ) acrylate , 
1,3 -butyl di( meth) acrylate, trimethylolethane 

tri( meth) acrylate, trimethylolpropane tri (meth) acrylate, 

25 dipentaerythrit tri (meth ) acrylate , diallyl phthalate, 
triallyl dicyanurate, and tetraallyloxyethane . They may 
be used solely or in a combination of two or more. 

The use of these crosslinkable monomers can 
advantageously improve the water resistance, the alkali 

30 resistance, the chemical resistance and other properties 
of the synthetic resin emulsion, but on the other hand, 
increases the crosslinking density and consequently 
lowers the adhesion of the sealer to the topcoating 
material and causes a deterioration in crosslink points 

35 by ultraviolet light with the elapse of time which has a 
fear of the properties of the sealer being rapidly 
deteriorated. For this reason, preferably, the amount of 



the crosslinkable monomer used is minimized. 

In the present invention, the amount of these 
copolymerizable monomers used may vary depending, for 
example, upon the type of the copolymerizable monomer 
5 used and the amount of other monomer used. In the 
present invention, however, the amount of these 
copolymerizable monomers used is 0 to 79.5% by weight, 
preferably 0 to not more than 70% by weight. When a 
monomer containing a functional group selected from 

10 glycidyl, ureido, acetoacetoxy , acetoacetyl, amide, 
allyl, silyl, nitrile, and hydroxyl groups is used as 
the copolymerizable monomer, the amount of this monomer 
used is preferably 0.1 to 10% by weight, more preferably 
0.3 to 5.0% by weight, based on the total amount of the 

15 monomers. The use of the functional group-containing 
monomer in an amount falling within the above -defined 
range is advantageous from the viewpoints of the 
adhesion between the sealer and the old coating and the 
topcoating material and the water resistance and is also 

20 advantageous from the viewpoint of the stability of the 
synthetic resin emulsion. 

In the synthetic resin emulsion according to the 
present invention, other auxiliary components may be 
properly selected and used according to applications 

25 without particular limitation. Other auxiliary 

components usable herein include, for example, 
conventional additives, such as polymerization 
initiators, coalescing agent, MFT modifiers, chain 
transfer agents, surface tension depressants, aqueous 

30 media, pH adjustors (or neutralizing agents), thickeners, 
antifreezing agents, antifoaming agents, and 

preservatives . 

Polymerization initiators include, for example, 
persulfates. such as potassium persulfate, sodium 

35 persulfate, and ammonium persulfate (APS), organic 
peroxides, such as hydrogen peroxide and butyl peroxide, 
and redox polymerization initiators comprising a 
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combination of the above compounds with a reducing agent. 
They may be used solely or in a combination of two or 
more . 

The chain transfer agent is not particularly 
5 limited, and may be properly selected from conventional 
chain transfer agents, and examples thereof include: 
alcohols, such as methanol, ethanol , propanol, and 
butanol; acetone. methyl ethyl ketone, cyclohexanone , 
and acetophenone; carboxylic acids having 2 to 8 carbon 

10 atoms, such as acet aldehyde , propionaldehyde , n- 
butylaldehyde , furfural, and benzaldehyde ; and 
mercaptans, such as dodecyl mercaptan. lauryl mercaptan, 
normal mercaptan, thioglycolic acid, octyl thioglycolate , 
and thioglycerol. They may be used solely or in a 

15 combination of two or more. 

For some state and type of the old coating, at the 
time of coating of the sealer, in some cases, the sealer 
is repelled by the old coating, making it difficult to 
perform coating. To overcome this problem, a surface 

20 tension depressant may be added to the synthetic resin 
emulsion used in the sealer composition. 

Surface tension depressants include, for example, 
organic solvents, which can depress the surface tension, 
such as alcohols, and surfactants which can depress the 

25 surface tension. Among them, surfactants, which can 
depress the surface tension. are preferred from the 
viewpoint of odor and safety. Surfactants, which can 
depress the surface tension, include: anionic 
f luorosurf actants , for example, perf luoroalkylsulf onates , 

30 perf luoroalkylcarboxylates , and perf luoroalkylphosphoric 
esters; cationic f luorosurf actants , for example, 
perf luoroalkyltrimethylammonium salts; amphoteric 

f luorosurf actants , for example, perf luoroalkylbetaine .- 
nonionic f luorosurf actants , for example. 

35 perf luoroalkylamine oxide and perf luoroalkylethylene 
oxide adducts; for example, alkylsulf osuccinates . such 
as dioctylsulf osuccinate , polyoxyalkylene alkyl ether 
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phosphates , such as polyoxyalkylene alkyl ether 
phosphonates and polyoxyalkylene alkyl ether phosphates, 
alkylallyl sulfonates and condensation products thereof, 
and alkylsulf ates ; and, for example, polyoxyethylene 
5 alkyl ether sulfates , polyoxyethylene alkylphenyl ether 
sulfates, polyoxyethylene alkyl ethers, polyoxyethylene 
alkylphenyl ethers , and polyoxyethylene sorbitan fatty 
acid esters. They may be used solely or in a combination 
of two or more . 

10 Minimum film- forming temperature 

The synthetic resin emulsion according to the 
present invention preferably has a minimum film-forming 
temperature (MFT) of 0°C or below. MFT may be measured 
with an MFT measuring device manufactured by Tester 

15 Sangyo Co.. Ltd. Here the minimum film-forming 

temperature refers to the lowest temperature at which 
water contained in the emulsion is evaporated with the 
progress of drying and permits the synthetic resin 
particles to be densely packed and to be melted and 

20 diffused to form a continuous film. 

The sealer composition using the synthetic resin 
emulsion according to the present invention is generally 
coated in indoor or outdoor building sites. When MFT is 
0°C or below, advantageously, the film can be always 

25 formed under usual environmental temperatures. 

In order to modify MFT of the synthetic resin 
emulsion, a coalescing agent or a high-boiling solvent 
as an MFT modifier may be used in the synthetic resin 
emulsion. Accordingly, a coalescing agent may be used to 

30 bring MFT to 0°C or below. 

The coalescing agent is not particularly limited, 
and may be properly selected from conventional 
coalescing agent. Examples of coalescing agent include 
hydrocarbon solvents, alcohol solvents, ether alcohol 

35 and ether solvents, and ester and ether ester solvents. 
Here the high-boiling solvent is preferably an organic 
solvent having a boiling point of 150°C or above. 



20 

Specific examples of hydrocarbon solvents include 
mineral spirits and petroleum mixed solvents. Alcohol 
solvents include, for example, benzyl alcohol. Ether 
alcohol and ether solvents include, for example, 
5 ethylene glycol monobutyl ether (butyl cellosolve), 
diethylene glycol monobutyl ether (butyl carbitol), 
dipropylene glycol monomethyl ether (DPM) , propylene 
glycol n-butyl ether (PnB), dipropylene glycol n-butyl 
ether (DPnB), and ethylene glycol mono- 2-ethylhexyl 

10 ether (EHG). Further, ester and ether ester solvents 
include, for example, diethylene glycol monobutyl ether 
acetate (BCA) and 2 , 2 , 4 - trimethyl- 1 , 3-pentanediol 
monoisobutyrate (Texanol). 

They may be used solely or in a combination of two 

15 or more. 

In the present invention, the coalescing agent is 
preferably Texanol, EHG, DPnB or the like, for example, 
from the viewpoint of easiness in the entry into 
emulsion particles, the effect of lowering MFT, and the 
20 stability after the addition thereof, and Texanol is 
more preferred. 

Glass transition temperature 

The synthetic resin emulsion according to the 
present invention preferably has a glass transition 

25 temperature (Tg) of 15 to 50°C, more preferably 20 to 
45°C. Here the glass transition temperature refers to a 
temperature at which the synthetic resin particles 
contained in the synthetic resin emulsion causes a phase 
change from a hard, brittle glass state to a soft, 

30 rubbery state. The glass transition temperature referred 
to herein may be determined by a calculation using the 
following FOX's equation. 
(FOX's equation) 

II Tg =W 1 /Tg 1 + W 2 /Tg 2 +W 3 /Tg 3 +••• + W n ITg n 
W 1+ W 2 +W 3 +--- + W n =1 
wherein 
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1 to n represent a positive number; 

W 1# W 2 , W 3 , .., and W n respectively represent the 
weight fractions of the monomers; and 

T 9i' Tg 2 , Tg 3 , . ., and Tg n respectively represent 
5 the glass transition points (absolute temperature) of 
the homopolymers . 

When the glass transition temperature falls within 
the above-defined temperature range, the adhesion 
between the sealer and the topcoating is advantageously 
10 excellent. Further, when the glass transition 

temperature falls within the above-defined range, the 
amount of the coalescing agent necessary for bringing 
MFT to 0°C or below can be reduced and, thus, the content 
of the coalescing agent in the synthetic resin emulsion 
15 can be relatively lowered. Consequently, the water 
resistance and the stability of the synthetic resin 
emulsion can be improved. 

On the other hand, when the glass transition 
temperature is below 15°C, the amount of the coalescing 
20 agent necessary for bringing MFT to 0°C or below may be 
small. In this case, however, the adhesion between the 
sealer and the topcoating is sometimes disadvantageously 
deteriorated. When the glass transition temperture is 
above 50°C, the amount of the coalescing agent necessary 
25 for bringing MFT to 0°C or below is increased. Therefore, 
in this case, the stability of the synthetic resin 
emulsion is sometimes lowered and, further, the amount 
of the coalescing agent, which stays in the sealer film, 
is so large that the water resistance of the film is 
30 often lowered. 

Average particle diameter _Q_f synthetic EfiSin 

particles dispersed in emulsion 

The average particle diameter of the synthetic 
resin particles dispersed in the synthetic resin 
35 emulsion according to the present invention is 0.01 to 
0.2 \im, preferably 0.05 to 0.15 ^m. When the average 
particle diameter falls within the above-defined range. 



the amount of the emulsifier used can be reduced, and, 
at the same time, satisfactory water resistance can be 
imparted to the synthetic resin emulsion. 

In the present invention, the average particle 
5 diameter of the synthetic resin particles dispersed in 
the synthetic resin emulsion may be measured on the 
principle generally called "photon correlation 
spectroscopy method" and, more specifically, may be 
measured, for example, with NICOMP MODEL 370 submicron 

10 particle sizer, manufactured by Pacific Scientific. 

Production process of synthetic resin emu lsion 
The synthetic resin emulsion according to the 
present invention may be produced by copolymerizing 
monomers, i.e., at least an alkyl (meth) acrylate , an 

15 ethylenically unsaturated carboxylic acid, and a monomer 
copolymerizable with these monomers, in the presence of 
an alkyldiphenyl ether disulfonate as an emulsitier. 

The polymerization may be carried out any method 
without particular limitation, and examples of 

20 polymerization methods include: a batch polymerization 
method which comprises charging all of water, an 
emulsifier, and monomers into a polymerization vessel, 
raising the temperature of the contents of the 
polymerization vessel, optionally adding a 

25 polymerization initiator, and allowing polymerization to 
proceed; a monomer dropping method which comprises 
charging water and an emulsifier into a polymerization 
vessel, raising the temperature of the contents of the 
polymerization vessel, and adding monomers dropwise to 

30 the polymerization vessel; and an emulsion monomer 
dropping method which comprises previously emulsifying 
monomers, to be added dropwise, with an emulsifier and 
water, and then adding the emulsified monomers dropwise 
to a reaction vessel. 

35 As described above. monomers and auxiliary 

components used in the polymerization may be properly 
selected respectively from the above-described monomers 



and auxiliary components. Reaction conditions for 

polymerization are not particularly limited, and may be 
properly selected according to the type of comonomers , 
applications and the like. 
5 Sealer composition 

The sealer composition according to the present 
invention comprises the synthetic resin emulsion 
according to the present invention. The sealer 

composition according to the present invention may 

10 contain various conventional components so far as the 
synthetic resin emulsion according to the present 
invention is contained. 

Specifically, the sealer composition according to 
the present invention may further contain an aqueous 

15 dispersion of a chlorinated polyolefin. The sealer 
composition comprising the synthetic resin emulsion 
according to the present invention and the aqueous 
dispersion of a chlorinated polyolefin, even when coated 
on a highly deteriorated old coating or a special resin- 

20 type old coating. can exhibit excellent adhesion and 
water resistance. Further, in this sealer composition, 
since the synthetic resin emulsion and the aqueous 
dispersion of a chlorinated polyolefin can be 
advantageously used in combination, the use of the 

25 synthetic resin emulsion according to the present 
invention in the conventional aqueous sealer composed 
mainly of an aqueous dispersion of a chlorinated 
polyolefin can reduce the odor of the sealer and, at the 
same time, can reduce production cost. 

30 The sealer composition according to the present 

invention may further comprise additional assistants. 
Additional assistants include, for example, antifoaming 
agents, wetting agents, antifreezing agents, 

preservatives, viscosity modifiers, dispersants, 

35 coalescing agent, plasticizers , colorants such as 
pigments, gypsum, cement, and fillers. In addition to 
these assistants, a minor amount of a solvent may be 
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added from the viewpoint of improving drying properties 
and improving coatability. 

These assistants may be incorporated into the 
sealer composition by separately providing a formulation 
containing these assistants (for example, a pigment 
paste) and mixing this formulation with the synthetic 
resin emulsion. 

Method for recoating of coating 

According to a further aspect of the present 
invention, there is provided a method for recoating of a 
coating provided on the surface of an exterior material, 
comprising the steps of: coating the sealer composition 
according to the present invention onto an old coating 
provided on the surface of an exterior material; and 
then coating a topcoating material on the coating of the 
sealer composition. 

[ EXAMPLES ] 

The following examples further illustrate the 
20 present invention but are not intended to limit it. 
Preparation of emulsions 
Em u lsion 1 

A reaction vessel was charged (precharged) with 422 
parts by weight of water, 6 parts by weight of an 

25 anionic surfactant (50% aqueous solution), and 7 parts 
by weight of a nonionic surfactant (80% aqueous 
solution). Water (400 parts by weight), 1.8 parts by 
weight of sodium acetate, 11 parts by weight of Dowfax 2 
A 1 (sodium alkyldiphenyl ether disulfonate (50% aqueous 

30 solution), manufactured by Nippon Nyukazai K.K.), 11 
parts by weight of an anionic surfactant, 7 parts by 
weight of a nonionic surfactant, 210 parts by weight of 
methyl methacrylate (monomer (a)), 225 parts by weight 
of butyl acrylate (monomer (a)), 28 parts by weight of 

35 80% acrylic acid (monomer (b)), and 315 parts by weight 
of styrene (monomer (c)) were emulsified and mixed 
together to prepare an emulsion monomer. The emulsion 



10 



monomer was then added dropwise to the reaction vessel, 
the temperature was controlled at 80°C, and 87.5 parts by 
weight of 3% potassium persulfate as a polymerization 
initiator was added dropwise thereto to perform emulsion 
5 polymerization. After the completion of the 

polymerization, the polymerization system was cooled and 
was neutralized with aqueous ammonia (10% ammonia). 
Further, 196 parts of Texanol was added as a coalescing 
agent to the system. Water was then added thereto to 
10 regulate the nonvolatile content to about 45%. Thus, an 
emulsion 1 was prepared. The emulsion thus obtained had 
a glass transition temperature (Tg: calculated value) of 
36°C. 

Emulsions 2 to 11 
15 In the same manner as described in the emulsion 1, 

emulsions 2 to 11 were prepared according to 
formulations indicated in Table 1. In Table 1, all of 
the values are in parts by weight. 
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Emulsion Water 

monomer: Sodium acetate (trihydrate) 
Dowfax 2 A 1 

Anionic surfactant (50% aqueous solution) 


Nonionic surfactant (80% aqueous solution) 
Surfactant of formula 7 
(100% product) 

(a) : Methyl raethacrylate 

Butyl acrylate 
2-Ethylhexyl acrylate 

(b) : 80% acrylic acid 

Methacrylic acid 

( c) : Styrene 


i 


Precharge: Water 

Dowfax 2 A 1 

Anionic surfactant (50% aqueous solution) 
Nonionic surfactant (80% aqueous solution) 


j 

:'i 
III 

Z ZL tL 

»!,; 


Nonvolatile 
content, % 
Tg, °C 
MFT, 9 C 

Average particle diameter, \m 
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Pre paration of sealer compositions 
Sealer com positions 1 to 13 

Sealer compositions 1 to 13 were prepared according 
to formulations indicated in Table 2. In Table 2, the 
5 pigment paste was prepared by dispersing and mixing 
ingredients indicated in Table 3 together in a sand mill. 
In Tables 2 and 3, all of the values are in parts by 
weight . 

Evaluation method 

10 Preparation of specimens 

A commercially available acryl/vinyl acetate resin 
coating material using a solvent was coated on a slate, 
and the coated slate was held at 50°C for 3 days to heat 
deteriorate the coating to form an old coating. Each of 

15 the sealer compositions 1 to 13 was coated onto the old 
coating at a coverage of 10 to 12 g/m 2 on a solid basis, 
and the coatings were then dried at room temperature. 
Next. a commercially available single- layer elastic 
coating material A, a commercially available single- 

20 layer elastic coating material B, and a main material C 
of a commercially available multi-layer elastic coating 
material were coated as topcoating materials in a wet 
state to 1 mm, and the coatings were dried at room 
temperature for one week. Thus, specimens were prepared. 

2 5 Evaluation of blistering resistance i n water 

The specimens thus obtained each were immersed in 
water for three days, were taken out of water, and were 
then inspected for blistering to evaluate the blistering 
resistance in terms of blister sizes specified in ASTM D 

30 714 according to the following criteria. The results 
were as shown in Table 2. In Table 2, the better the 
blistering resistance, the better the adhesion of the 
sealer composition to the old coating and the topcoating 
and the water resistance. 

35 A: The blister size was 6 or less. 

B: The blister size was 4. 

C: The blister size was 2 or more, or interlaminar 



peeling occurred 
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Emulsion 1 
Emulsion 2 
Emulsion 3 
Emulsion 4 
Emulsion 5 
Emulsion 6 
Emulsion 7 
Emulsion 8 
Emulsion 9 
Emulsion 10 
Emulsion 11 

Aq. dispersion of chlorinated 

polyolefin (Movinyl 095) 

Pigment paste 

14% ammonia 

Ethylene glycol 

Antifoaming agent (Nopco 8034 

(Sannopco Ltd. ) ) 
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Amount 1 
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Formulation of pigment paste 


Water 

2% aq. Tylose MH 2,000 K (methylhydroxyethylcellulose) solution 
10% aq. sodium hexametaphosphate solution 
Dispersant (Additol XW-330 (dispersant)) 
Antifoaming agent (Nopco 8034 (Sannopco Ltd.)) 
Preservative (Mergal KM 101 A) 

Titanium oxide (Tipaque R-820, manufactured by Ishihara Sangyo Kaisha Ltd.) 
Calcium carbonate (Durcal 5) 

Clay (NN Light Kaolin Clay, manufactured by Tsuchiya Kaolin Industry Co., Ltd.) 



